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ABSTRACT : 

PROBLEM TO BE SOLVED: To provide a method excellently recording or reproducing a 
recordable double-sided optical disk using a sheet of pre-format substrate. 

SOLUTION: This method is a recording method of the double-sided optical disk 
successively laminating a first recording layer 2, a light shielding layer 3, a 
second recording layer 4 and a second translucent substrate 6 on a first 
translucent substrate 1 in the order, and in the case information is recorded on 
the first recording layer 2, laser light irradiates the layer 2 through the first 
translucent substrate 1, and the recording is performed based on the information 
reproduced from a pre-format signal while performing tracking control using 
reflection light from the first recording layer 2 and the light shielding layer 3. 
Further, in the case the information is recorded on the second recording layer 4, 
the laser light irradiates the layer 4 through the second translucent substrate 6, 
and the recording is performed based on the information reproduced from the pre- 
format signal while performing the tracking control using the reflection light from 
the second translucent substrate 4 and the light shielding layer 3. 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1 This document has been translated by computer. So the translation may not reflect the 
original precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] 

This invention relates to the record approach of a double-sided optical disk and the 
playback approach only the whole surface has especially the guide rail and/or the pit for 
tracking for tracking, and the field in which the preformat signal was formed, about the 
record playback approach of the write once optical disk which has two recording 
surfaces, and the rewriting mold optical disk which has two recording surfaces. 

[0002] 

[Description of the Prior Art] 

The double-sided record mold optical disk equipped only with one translucency substrate 
with a preformat pattern and the suitable record regenerative apparatus for this are 
indicated by JP,5-159355,A. The optical disk indicated by said official report has two 
recording surfaces, as shown in drawing 5 , and as shown in drawing 6 , that record 
regenerative apparatus is equipped with the 1st and 2nd optical head, detects a tracking 
error signal with one optical head of said two optical heads, performs tracking control of 
said 1st optical head and the 2nd optical head based on this error signal, and is made to 
perform record or playback. 

[0003] Hereafter, the record approach of the conventional optical disk and the playback 
approach are explained based on drawing 5 and drawing 6 . Drawing 5 is drawing 
showing an example of the rewriting mold double-sided optical disk concerning the 
conventional record and the playback approach. In drawing 5 , the reflexibility film 64 
impossible [ an informational postscript ] or possible is formed in the preformat pattern 
formation side 63 of the transparence substrate 62, and, as for the rewriting mold double- 
sided optical disk 60, the laminating of the optical record film 65 is carried out on this 
light reflective film 64. When constituted by the mode which can add said reflexibility 
film 64, informational record is performed to said reflexibility film 64 and said record 
film 65, and the playback is performed. Hereafter, the approach is explained. 

[0004] Drawing 6 is drawing showing the conventional record of a rewriting mold 



double-sided optical disk, and the playback approach, and is also drawing showing an 
example of the conventional record regenerative apparatus. In drawin g 6 , the optical disk 
60 with which the record regenerative apparatus 70 was equipped rotates with a spindle 
motor 71. The 1st optical head 72 and the 2nd optical head 73 are arranged in the both 
sides of the field of an optical disk 60. The tracking error signal of a light beam is 
detected from PURIFOTOPATAN formed in said optical disk with the optical head of 
either of these two optical heads. Since the tracking control of said two optical heads 72 
and 73 mechanically connected based on this tracking error signal was made to be 
performed, informational record, playback, etc. can be performed also to the information 
record layer which does not have a preformat pattern. Moreover, since it is not necessary 
to carry out both-sides reversal of the optical disk, it is supposed that use in an 
unprecedented specification mode — use records a series of information conveniently 
ranging over two information record layers 64 and 65 — will be attained. 

[0005] 

[Problem(s) to be Solved by the Invention] 

It became clear by the above mentioned conventional record approach or the playback 
approach that there was a trouble that it explains below. In the code track (it is only 
hereafter described also as a truck) of an optical disk in recent years, although a track 
pitch is around 1 micrometer ; as for the location of the optical spot condensed by the 
record layer, tracking control must be carried out to about 1/10 precision of said track 
pitch at least. However, it is very difficult to adjust the physical relationship of two 
optical spots which outgoing radiation was carried out and were condensed from the 
separate optical heads 72 and 73 to precision which was described above, and to maintain 
it, the track pitch had to be enlarged after all, and there was a problem referred to as being 
unable to raise recording density. 

[0006] Moreover, although focal control is separately performed to two optical heads 72 
and 73, in order that the objective lens of an optical head may shift to right and left or 
may incline by focal control, the location of a condensing spot shifts. For this reason, 
even if it adjusts the physical relationship of two optical heads correctly at the time of 
initiation of operation, tracking control needs to amend said gap. However, by the 
approach of tracking control used with said record regenerative apparatus 70, amendment 
of only one optical head is impossible. 

[0007] And whenever the curvature changes by aging or an optical disk equips a record 
regenerative apparatus with an optical disk, in order that it may change the include angle 
of the optical axis of an optical head, and the field of an optical disk, it is actually very 
difficult for the condition of focal control to always change and to perform tracking 
control to coincidence correctly to two recording surfaces. This invention is made in view 
of said trouble, and the main purpose is offering the approach of performing the record or 
playback of a recordable double-sided optical disk which used one preformat substrate 
good. 



[0008] 

[Means for Solving the Problem] 



The record approach of the double-sided optical disk of this invention The groove for 
tracking, or the pit for tracking, On the 1 st translucency substrate in which the shape of 
toothing was formed by the preformat signal It is the record approach of a double-sided 
optical disk of carrying out the laminating of the 1st record layer, a protection- from-light 
layer, and the 2nd record layer to this order, and coming to paste up the 2nd translucency 
substrate on said 2nd record layer. Even when recording on which [ of the two recording 
surfaces ], the shape of said toothing formed in the 1st translucency substrate is shared. 
When recording information on said 1st record layer, specifically It records based on the 
information reproduced from the aforementioned preformat signal, having irradiated the 
laser beam from said 1st translucency substrate side, and performing tracking control 
using the reflected light from said 1st record layer and said protection- from-light layer. 
When recording information on said 2nd record layer, a laser beam is irradiated from said 
2nd translucency substrate side. It is the record approach of the double-sided optical disk 
recorded based on the information reproduced from the aforementioned preformat signal, 
performing tracking control using the reflected light from said 2nd record layer and said 
protection- from-light layer. 

[0009] Moreover, in this record approach, it is CLV, MCLV, or a MCAV format, and is 
the record approach which two optical heads trace the truck of an abbreviation same 
radius, and recorded. Furthermore, in this record approach, it is the record approach it 
was made not to record on the truck of each recording surface on the same radius at 
coincidence. 

[0010] Moreover, it is the playback approach of said double-sided optical disk of this 
invention, and even when reproducing which of the two recording surfaces, the shape of 
said toothing formed in the 1st translucency substrate is shared. When reproducing the 
information on said 1st record layer, specifically It reproduces based on the information 
reproduced from the aforementioned preformat signal, having irradiated the laser beam 
from said 1st translucency substrate side, and performing tracking control using the 
reflected light from said 1st record layer and said protection- from-light layer. When 
reproducing the information on said 2nd record layer, a laser beam is irradiated from said 
2nd translucency substrate side. It is the playback approach of the double-sided optical 
disk played based on the information reproduced from the aforementioned preformat 
signal, performing tracking control using the reflected light from said 2nd record layer 
and said protection-from-light layer. Moreover, in this playback approach, it is CLV, 
MCLV, or a MCAV format, and is the playback approach which two optical heads trace 
the truck of an abbreviation same radius, and reproduced. 

[0011] 

[Embodiment of the Invention] 

Drawing 2 is drawing showing an example of the double-sided optical disk used by this 
invention. In the double-sided optical disk 11 shown in drawing 2 , the 1st translucency 
substrate 1 is a substrate of record and the translucency which can penetrate a 
reproductive laser light, and plastic plates and glass substrates, such as a polycarbonate, 
polyolefine, and an acrylic, are used. The shape of toothing is formed in one side of said 

1st translucency substrate 1 by the groove for tracking and/or the pit for tracking, and the 



preformat signal the shape of a concentric circle, and in the shape of a spiral, or [ said 
groove for tracking and the pit for tracking being required in order to acquire the tracking 
control signal for showing a laser light spot to a predetermined location at the time of 
record or playback, and being formed by 2P law (the photopolymer method) on the 1st 
translucency substrate 1 ] — or injection molding is carried out directly. Moreover, the 
information (for example, a track number and a sector number) which shows the location 
on the recording surface of the double-sided optical disk 1 1 is recorded by said preformat 
signal. 

[0012] The manufacture approach of said double-sided optical disk 11 is installed in the 
vacuum membrane formation equipment which does not illustrate said 1st translucency 
substrate 1 probably, and carries out vacuum membrane formation of the 1st record layer 
2, the protection-from-light layer 3, and the 2nd record layer 4 one by one. As this 
vacuum membrane formation approach, the vacuum deposition of a resistance heating 
mold or an electron beam mold, a direct current or alternating current sputtering, reactive 
sputtering, ion beam sputtering, ion plating, etc. are used. The 1st record layer 2 does not 
restrict consisting of only one layer, but may consist of a protective layer, an optical 
interference layer, an acid-resisting layer, etc. The 1st record layer 2 consists of a metal 
which causes an optically detectable physical change, chemical change, etc., a semi- 
conductor, and the organic substance, and a phase change mold record layer, an optical 
MAG mold record layer, an organic-coloring-matter record layer, etc. are raised as this 
ingredient, for example. 

[0013] In the protection-from-light layer 3, the 1st record layer 2 and the 2nd record layer 
4 are separated optically. That is, it is prepared in order that the information recorded on 
the 1st record layer 2 may prevent from reproducing from the 2nd record layer 4 side so 
that the information which should be recorded on the 1st record layer 2 may not be 
recorded on the 2nd record layer 4. Thin films, such as a metal and a semi-conductor, are 
used as a protection-from-light layer 3. Moreover, the 2nd record layer 4 is constituted 
like said 1st record layer 2. 

[0014] To the 1st translucency substrate 1, even the 2nd record layer 4 takes out optical 
disk 11A (not shown) in which the laminating was carried out by vacuum membrane 
formation in atmospheric air, subsequently to the 2nd record layer 4 top applies 
ultraviolet-rays hardening resin, and forms a glue line (it is hereafter described also as an 
ultraviolet-rays hardening resin layer) 5. As this method of application, a spin coat 
method, a spray method, a dip method, the blade coat method, etc. are used. Through said 
glue line 5 (ultraviolet-rays hardening resin layer), the 2nd translucency substrate 6 is 
pasted up on said optical disk 11 A, ultraviolet rays are irradiated from the 2nd 
translucency substrate 6 side, and a glue line 5 is stiffened. The ultraviolet-rays hardening 
resin which constitutes a glue line 5 consists of a prepolymer, a monofunctional acrylate 
monomer, a polyfunctional acrylate monomer, etc. and a photopolymerization initiator at 
least. 

[0015] What the record over said record layer serves as a concavo-convex change, and a 
record layer is recorded on has the good phase change mold record film preferably shown 



in drawing 3 as a record layer of the double-sided optical disk 11 in this case, for 
example. As a record layer of the double-sided optical disk 1 1, the photon mode record 
ingredient and postscript mold record ingredient which use the optical MAG, 
photochromic one, etc. in addition to said phase change record film are sufficient. 
However, the record ingredient recorded by a record layer serving as a concavo-convex 
change is not desirable. It is because it will be detected also when the information 
recorded on the 1st record layer 2 reproduces the information recorded on the 2nd record 
layer 4 if recorded by concavo-convex change. If information is recorded by change by 
which irregularity is not accompanied like change of a reflection factor, or change of a 
refractive index, the information recorded on each record layer will be intercepted in a 
protection- from-light layer, and interference will not take place. 

[0016] Drawing 3 is drawing showing the example of the double-sided optical disk which 
adopted phase change mold record film as the record layer. The 1st record layer 2 
consists of 1st dielectric layer 2 A, a 1st phase change record layer 2B, and 2nd dielectric 
layer 2C, and the 2nd record layer 4 consists of similarly double-sided optical disks 12 
shown in drawing 3 . The track pitch of the double-sided optical disk 1 1 is 1.6. It is mum 
and the depth of a slot (groove) is the substrate of the product [ substrate / 1 /nm / 60 / 
and /1st translucency ] made from a polycarbonate with a thickness of 1.2mm. Although 
the shape of toothing for tracking formed in said 1st translucency substrate 1 consists of a 
groove and a pit, there may both be. Moreover, said preformat signal is recorded on the 
truck of the letter of the circumference by the toothing-like pit. 

[0017] Moreover, although the shape of toothing of the pit of a tracking groove or a 
preformat signal formed in the 1st translucency substrate 1 of the double-sided optical 
disk 1 1 requires that the configuration of abbreviation identitas should have appeared also 
to the interface of the protection-from-light layer 3 and the 2nd record layer 4 Generally, 
when forming membranes to hundreds of nm or less with the sputtering method or 
vacuum deposition, it is possible to maintain change of the irregularity formed in the 1st 
translucency substrate 1 to the front face of the formed thin film. 

[0018] Drawing 1 is drawing showing record of the iiiibi^ concerning 
this invention, and the playback approach, and is a conceptual diagram of a record 
regenerative apparatus which performs record of the double-sided optical disk concerning 
this invention, and playback. Hereafter, the record regenerative apparatus shown in 
drawing 1 explains the record approach of the double-sided record regenerative apparatus 
of this invention, and the playback approach. In the record regenerative apparatus 10 
shown in drawing 1 , the ^^^^^^^U^^^ are arranged at the both sides of the 
field of the double-sided optical disk 11. The optical head 31 performs record of the 1st 
record layer shown in drawing 2 , and playback, and the optical head 41 is an optical 
head which records or reproduces information in the 2nd record layer shown in drawing 2 
. It is fixed to the turntable 24 which rotates with a spmdle motor 23, and an optical disk 
1 1 rotates at the rate of predetermined. 



[0019] Record or playback of an optical disk 1 1 is performed based on a format of CLV 
(constant linear velocity), MCLV (Zoned CLV), or MCAV (Zoned CAV). Therefore, 



control of the rotational frequency of a spindle motor 23 is also performed based on said 
format. Drawin g 4 is drawing showing the description of said each record and a playback 
format. In drawing 4 , (A) shows the relation between the radius of an optical disk, and 
rotational speed, (B) shows the relation between the radius of an optical disk, and linear 
velocity (relative velocity of an optical head and an optical disk), and (C) shows the 
relation between the radius of an optical disk, and a data transfer rate. 

[0020] Although explained in full detail to the configuration of the record regenerative 
apparatus 10 of the double-sided optical disk shown in drawing 1 , therefore the back, in 
order that the optical head 31 may record or reproduce information in the 1st record layer 
2 of an optical disk 11, a laser beam is irradiated from the 1st translucency substrate 1 
side, and detection of a tracking error signal and playback of a preformat signal are 
performed by detecting the shape of toothing formed in the 1st translucency substrate 1. 
This is performed by the photodetector using the reflected light from the 1st record layer 
2 and the protection-from- light layer 3. Similarly, in order that the optical head 42 may 
record or reproduce information in the 2nd record layer 4 of an optical disk 11, a laser 
beam is irradiated from the 2nd translucency substrate 6 side, and detection of a tracking 
error signal and playback of a preformat signal are performed by detecting the shape of 
toothing formed in the 1st translucency substrate 1. Information detection from the shape 
of toothing formed in the translucency substrate 1 is performed by the photodetector in 
fact using the reflected light from the 2nd record layer 4 and the protection-from- light 
layer 3. 

[0021] As shown in drawing 2 , the sense of the irregularity of the groove for tracking, a 
pit, and the pit of a preformat signal turns into reverse sense by the case where it sees 
from the optical head 31, and the case where it sees from the optical head 41. Therefore, 
the groove in the case of carrying out record playback of the information at the 1st record 
layer 2 becomes a land when carrying out record playback of the information at the 2nd 
record layer 4. Therefore, since the polarity of a tracking signal becomes opposite, on the 
occasion of the design of a tracking control circuit, it is necessary to take said polarity 
into consideration. Since the information almost same also as concave or a convex is 
acquired when detecting information optically about detecting information from a pit, 
said polar problem cannot be found. 

[0022] When recording or reproducing with the record regenerative apparatus 10 of the 
double-sided optical disk shown in drawing 1 , since the direction of a spiral where the 
groove for tracking and the pit are recorded is the same by both sides of the double-sided 
optical disk 1 1, the migration direction of the optical heads 3 1 and 41 has it about radial [ 
of a double-sided optical disk ]. [ same ] That is, when sending and recording the optical 
head 31 on a periphery from inner circumference, the optical head 41 is also sent and 
recorded on a periphery from inner circumference. The same is said of playback. 

[0023] 

[Example] Hereafter, the record regenerative apparatus of the double-sided optical disk 
shown in drawing 1 is explained to a detail. In drawing 1 , the record regenerative 
apparatus 10 of a double-sided optical disk mainly consists of a spindle motor 23, the 



optical heads 31 and 41, the feed device 53 that moves this optical head in common, the 
laser power control sections 35 and 45, the focal control sections 33 and 43, tracking 
control sections 32 and 42, the regenerative-signal processing sections 34 and 44, and the 
controller section 21, and record or playback is performed to double-sided coincidence. It 
is possible by changing the luminescence power level of the optical head 31 and the 
semiconductor laser light source in 41 in the time of record and playback to perform 
record and playback by the same laser. It converges the laser beam irradiated from said 
semiconductor laser light source on an optical disk 1 1 through an objective lens. 

[0024] For example, it reflects in the 1st record layer 2 and protection- from-light layer 3 
of the double-sided optical disk 11, and the laser beam by which outgoing radiation was 
carried out from the optical head 31 is irradiated through an objective lens by 
photodetector 3 ID for detection (not shown). And based on the detecting signal of said 
photodetector, a regenerative signal, a focal error signal, and a tracking error signal are 
detected. Focal control of the optical head 31 is performed based on said focal error 
signal, and tracking control is performed based on said tracking error signal. 
[0025] Similarly, it reflects in the 2nd record layer 4 and protection-from-light layer 3 of 
the double-sided optical disk 11, and the laser beam which carried out outgoing radiation 
from the optical head 41 is irradiated through an objective lens by photodetector 41 D for 
detection (not shown). And based on the detecting signal of said photodetector, a 
regenerative signal, a focal error signal, and a tracking error signal are detected. Focal 
control of the optical head 41 is performed based on said focal error signal, and tracking 
control is performed based on said tracking error signal. 

[0026] In the optical head 31, it acts as the monitor of the laser output which is emitting 
light with the pin diode in a laser module. The signal detected by this monitor is 
impressed to the laser power control section 35, and laser power is controlled with high 
precision. And record is performed by carrying out intensity modulation of the laser beam 
based on record data. The drive mechanism section consists of the delivery motor control 
section 51 which mainly controls the feed device 53 and the delivery motor 52, and this 
delivery motor 52 for moving the optical heads 31 and 41 common to radial [ of an 
optical disk ], a spindle motor 23 for rotating the double-sided optical disk 11, and the 
rotational speed of this spindle motor 23 and the roll control section 22 which controls a 
hand of cut. 

[0027] In a VCAV format, the rotational speed of a spindle motor 23 is always controlled 
by fixed rotational speed. In a VCLV format and a CLV format, it is controlled based on 
the address information read with one optical head, and, in a VCLV format, is controlled 
by the predetermined rotational speed according to the zone number to which record or 
playback is performed. In this case, in the same zone, it becomes a fixed rotational speed. 
Moreover, in a CLV format, it is controlled by the predetermined rotational speed 
according to the track number to which record or playback is performed, and a sector 
number. 

[0028] The location of an objective lens is controlled by the focal control section 33 for 
the recording surface of the double-sided optical disk 1 1 to always come in the depth of 



focus of an objective lens based on the focal error signal detected with the optical head 3 1 
to field Bure by the curvature of the double-sided optical disk 1 1 , or distortion. In this 
case, although the total reflection luminous intensity from the double-sided optical disk 
1 1 changes with the differences of laser power with the time of record and playback etc., 
amplitude fluctuation of a focal error signal is always kept constant by the AGC circuit, 
and stable control is performed. 

[0029] The location of the objective lens of the optical head 31 is controlled by the 
tracking control section 32 based on the tracking error signal acquired with the optical 
head 31, and it is controlled by it so that a laser beam spot traces a specific truck correctly 
to the truck deflection by the eccentricity of the double-sided optical disk 11, or truck 
distortion. Also in this case, like focal control, stabilization of the amplitude of a tracking 
error signal is attained by the AGC circuit, and stable control is performed. 

[0030] A feed delivery control section consists of a feed device 53, a delivery motor 52, 
and the delivery motor control section 51. The address information (a track number and 
sector number) of a double-sided optical disk is recorded as a preformat signal of said 
double-sided optical disk 11, and is read with the optical head 41. The delivery motor 52 
drives based on the difference of the target address of the double-sided optical disk 1 1 
directed from a controller 21, and the current address which was read with said optical 
head 41 and detected in the regenerative-signal processing section 44, and rough seeking 
is performed. This rough seeking is performed in common to the optical heads 31 and 41. 
Based on the target address and the present address, dense seeking drives only an 
objective lens for each optical head of every, and is performed to each **. 

[0031] The address information embedded [ at the double-sided optical disk 11 ] 
beforehand in the pit and the data recorded on the record layer of the double-sided optical 
disk 1 1 are detected by change of the amount of reflected lights as an analog regenerative 
signal with an optical head 31 and 41. In the regenerative-signal processing sections 34 
and 44, after shaping in waveform in an equalizer circuit and performing amplitude 
amendment by the AGC circuit, this signal is made binary with a comparator and 
changed into a digital signal. The controller section 21 consists of combination of CPU 
(microprocessor) and Memory IC, and a circumference logic IC, and directs actuation of 
the rotational speed of a spindle motor 23 and a hand of cut, focal control, or tracking 
control, seek operation, data logging or the sequence control of data playback, the 
modulation of the data at the time of record, the recovery of the data at the time of 
playback, data processing, error processing, etc. 

[0032] Explanation of operation is given based on drawing 1 about the case where follow 
a CLV format in a spiral code track, and it records and reproduces to both sides hereafter 
at coincidence. If the double-sided optical disk 1 1 is inserted in the record regenerative 
apparatus 10 of a double-sided optical disk, a spindle motor 23 will be started first. After 
the optical heads 31 and 41 are moved to the most- inner-circumference section and 
rotation of a spindle motor 23 is in a fixed-speed rotation condition, the laser beam of an 
optical head is turned on, it considers as operating state at the order of focal control, 
tracking control, and still actuation, and starting of equipment is performed. 



[0033] Next, it seeks on the control truck beforehand preformatted into the double-sided 
optical disk 11, and optical disk information is read. Since it will reproduce from the 
direction and hard flow of a format of a spiral-like truck when the front flesh side of the 
double-sided optical disk 1 1 is conversely inserted at this time, the preformatted address 
and data [ finishing / record ] cannot be read. Therefore, when the address cannot read 
normally, a spindle motor 23 is reversed by the controller section 21, and record and 
playback are attained by it. It is controlled by the predetermined rotational speed 
according to the track number and sector number from which ****** was read in with 
the optical head 41 by the roll control section 22 here, and control of the rotational speed 
of a spindle motor 23 was detected in the signal-processing section 44. 

[0034] At the time of record of data, the optical heads 31 and 41 seek into the same truck 
and the same sector, and the roll control of the spindle motor 23 is carried out at the 
rotational frequency corresponding to the truck so that it may become a constant linear 
velocity based on the synchronizing signal obtained from a regenerative signal. Record 
data are divided into every [ 2 / 1/], are recorded on each field, and in a controller 21, the 
addition and the modulation of the signal for error corrections suitable for record of the 
double-sided optical disk 1 1 are performed, the modulation of laser power is performed, 
and they are recorded on double-sided coincidence. 

[0035] In addition, in order to prevent the thermal interference between both recording 
surfaces, you may be on the truck of near which coincidence record to both recording 
surfaces did not necessarily need to be performed on the same truck (truck of the same 
radius), and was estranged by the number truck. When the radii of the truck with which 
record or playback is performed differ by both sides, in the optical head 3 1 side, it will 
shift from a predetermined linear velocity a little, but if it is the gap for a number truck, it 
will completely be convenient practically. 

[0036] At the time of playback of data, it seeks into the same truck and the same sector as 
which the double-sided optical heads 31 and 41 were specified, and the roll control of the 
spindle motor 23 is carried out at the rotational frequency corresponding to the truck so 
that it may become a constant linear velocity based on the synchronizing signal obtained 
from a regenerative signal. Through the regenerative-signal processing section, recovery 
of data, reading error detection, and error correction processing are performed, double- 
sided data are compounded in a controller, and a regenerative signal serves as playback 
data. In addition, when equipped with the double-sided optical disk 1 1 contrary to the 
time of record, the hand of cut of a spindle motor 23 is reversed. 

[0037] 

[Effect of the Invention] 

According to the record approach of the double-sided optical disk of this invention, 
record of a double-sided optical disk is ensured [ easily ], and there is effectiveness said 
that the feed device of a recording device becomes simple. Moreover, according to the 
playback approach of the double-sided optical disk of this invention, playback of a 



double-sided optical disk is ensured [ easily ], and there is effectiveness said that the feed 
device of a regenerative apparatus becomes simple. 



